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Abstract 
The aim of present research is investigating the effects of biofeedback and relaxation in decreasing the anxiety during 
chemotherapy. It is a field study and semi-experimental (pre-test – post-test with control group). The statistical population 
includes the women with breast cancer who were hospitalized at Tehran Emam Khomeini Hospital. For sampling 14 subjects 
were divided randomly into 2 groups of experiment and control. Data were gathered through Spilberger anxiety test as pre-test – 
post-test. Spilberger anxiety test includes state and trait anxiety so there were 4 groups: state anxiety experiment (SAE), state 
anxiety control (SAC), trait anxiety experiment (TAE) and trait anxiety control (TAC) groups. Alpha brain waves were measured 
repeatedly by neurofeedback set in 4 phases during chemotherapy. Manipulation in experiment group was done with two kinds of 
biofeedback (neurofeedback and skin conductance biofeedback) associated with relaxation. Procedures of the present research 
were conducted during 3 periods of chemotherapy. Data analyses were done by using statistical methods such as correlated-t (T-
test) for anxiety test and anova (analysis of variance for repeated measure: f-test) for Alpha brain waves. In SAE group the 
amount of t-observed (t=2.2, p<0.05) was significant but in SAC group the amount of t-observed (t=-0.076, p<0.05) was not 
significant. There was no significant difference between TAE and TAC groups. However, the mean score of trait anxiety in the 
experiment group decreased after manipulation, while in control group it increased slightly. In experiment group the amount of f-
observed for Alpha brain waves (f=8.731, p<0.05) was significant and Alpha waves range increased after Manipulation. 
© 2011 Published by Elsevier Ltd.  
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1. Introduction 
Nowadays modern world is involved with serious diseases such as cancer. Majority of people consider cancer as 
the end of life. Cancer is the second leading cause of death in the United States. It is expected that new cases of 
cancer would be increased in the future. More than %12.5 of American women had breast cancer during their life 
which was about 185,000 cases per year (Sarafino, 2002). Chemotherapy has a complex intervention in the system 
of body. The side effects caused by chemotherapy increase patient’s anxiety. 
Consequently the treatment of breast cancer in addition to medications must be accompanied with mental and 
spiritual support. Supplementary treatments such as distraction, hypnosis, visualization, physical exercise, 
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relaxation and biofeedback can reduce the amount of stress as well as chemotherapy side effects too improve the 
general condition of patients’ body (Malayeri, 1383). Body immunity system is weak in persons who are suffering 
from severe stress. If immunity system function gets disordered, cancer progress rate will be increased (Kiecolt, 
1986). Tension can cause adrenal glands to produce epinephrine and cortisole, these two substances have a great 
effect on the immunity cells. Catecholamines (epinephrine and norepinephrine) have various effects that can cause 
immunity blockage. Epinephrine can even cause increase of T deterrent cells and decrease of T supporting cells 
(Antoni, 1987 & Borysenko, 1984). Anxiety, anger and enmity could increase the scale of cortikostroeed (such as 
cortizol) and catecolamin (such as epinephrine). Consequently they would block the immunity system, or even can 
cause malfunctioning in body metabolism (Krantz, 1983). 
Biofeedback and relaxation have been known as effective treatment for a wide range of disorder. Especially for 
hygienic problems related to stress. Biofeedback is a mean for patients that provide information about that their 
body function in different situations and therefore it has a main role in controlling the physiological actions and 
changing them (Sadock, Benjamin, 2003). The best studies of neurofeedback with anxiety were three outcome 
studies with phobic (test) anxiety. These studies included random assignment, four alternative treatment control 
groups, and a wait-list control group. In one study, the group that received Alpha EEG enhancement training 
produced 33% more Alpha after treatment, and all three feedback groups (who received Alpha enhancement 
biofeedback, EMG biofeedback and Alpha plus EMG biofeedback) demonstrated significant reduction in test 
anxiety. In comparison, the untreated control group and the relaxation training group experienced no significant 
reduction. In another study, subjects received phases of Alpha enhancement training and EMG biofeedback training. 
The Alpha training was found to increase Alpha production 64% to 78%, and anxiety scores dropped significantly (p 
< 0.001) for this combined treatment group compared with a nontreatment group (Garret, 1976). Passini et al. used 
10 hours of Alpha neurofeedback training, comparing 25 anxious patients (23 of whom were alcoholic) with a 
control group of 25 anxious patient (22 of whom were  also alcoholics), most of whom were seeking treatment at a 
veterans Administration hospital brief treatment unit. While most subjects were assigned to one group or the other 
randomly, deliberate placement of younger patients in the control sample occurred toward the end of data collection 
and was implemented to offset an age difference that had developed earlier between the groups .Thus, this would be 
considered to be a matched control group study. Although they did not evaluate drinking status, the Alpha 
neurofeedback training produced significant (p<0.001). Changes in state and trait anxiety compared with controls. 
This was accompanied by an increase in eyes-closed Alpha production from 38% to 55%, whereas control dropped 
slightly (Passini, 1977). Therefore, the aim of present research is decreasing the anxiety of patients with breast 
cancer during chemotherapy period by using EEG, skin conductance biofeedback and relaxation. Hypotheses of this 
study include: 
  1-Biofeedback associated with relaxation has a significant effect in decreasing state anxiety during 
chemotherapy. 
  2- Biofeedback associated with relaxation has a significant effect in decreasing trait anxiety in cancer patients. 
  3-Neurofeedback has a significant effect in increasing the range of alpha waves in cancer patients. 
 
2.Methods 
 
The statistical population consists of all women with breast cancer who were treated by chemotherapy at Emam 
Khomeini Hospital. Through purposeful sampling, 14 women were selected by means of Spilberger anxiety test and 
randomly were divided into two groups of experiment and control. Two groups with regard to anxiety level, 
chemotherapy cycle and individual characteristics (age, education and marital status) were matched as pairs. This 
research is semi- experimental (pre-test – post-test with control group) and fieldwork. 
Subjects were hospitalized for 5 days every other 3 week. Manipulation was done in 3 periods of 
chemotherapy. In order to make the patients relaxed, skin conductance biofeedback was used while the patients were 
being injected. Information from body sympathetic nerves reaches to patient by skin conductance biofeedback, 
through sensors attached to fingers. If patient became relaxed and had regular heart and breathe rate, a relaxing 
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music with beautiful sceneries would be broadcasted by the computer monitor. If patient had tension,  t h e  music 
would be interrupted. By using this feedback, the patient would learn how to remove tension and release her mind 
from chemotherapy injection during the hospitalization; manipulation was conducted by using neurofeedback daily. 
Neurofeedback is the feedback of brain waves with two electrodes which are attached to ears and head. In anxiety 
disorders, the head electrode is attached to pz point which locates on central part of parietal lobe. There are 
various protocols for different disorders in monitor screen. Especially α / θ protocol is used in anxiety disorders. 
During the training, the subjects first relaxed and produced the alpha/theta EEG state and then were given scenes from 
a hierarchy to be visualized while maintaining a deep relaxed state. The deep relaxed state could loosen the fully conscious 
brains defense mechanisms that otherwise would often block the assimilation of such positive words and imagery (Budzynski, 1986). 
Expressed in another way a process transition occurs in which a new neural pattern begins to take the place of the old 
encoded patterns (Cowan, 2008). Patients had to practice relaxation at home by the CD. 
Spilberger anxiety test was conducted as pre-test – post-test into 2 experiment and control group. It assesses 2 
kinds of anxiety (state and trait anxiety) so there was 4 groups: state anxiety experiment (SAE), state anxiety control 
(SAC), trait anxiety experiment (TAE) and trait anxiety control (TAC) groups. Alpha brain waves were measured 
repeatedly by neurofeedback in 4 phases in experiment and control group. Test data were analyzed by depended –t 
(t-test) in 4 groups (SAE, SAC and TAE, TAC). Anova test (f-test) was used to analysis Alpha waves range. 
3. Results   
Table 1. The main scores of pre-test - post-test in experiment & control groups. 
Anxiety Group Mean SD 
Pre-test state Anxiety 
 
experiment 60.1 11.6 
Control 56.6 11.7 
Post-test state Anxiety experiment 47.9 9.3 Control 57.0 9.1 
Pre-test trait Anxiety experiment 53.0 11.1 Control 52.6 10.1 
Post-test trait Anxiety experiment 51.1 10.5 Control 53.4 10.2 
 
 
Table1 shows that state and trait anxiety means were decreased in experiment group in  pre-test – post-test but 
they were increased in control group. 
 
 
Table 2. t- test of state anxiety in SAE and SAC groups. 
 
 
  No. Mean SD Df T P. value 
SAE 
group 
Pre test 7 60.1 11.6  
12 
 
2.2 
 
0.00 Post test 7 47.9 9.3 
 
SAC 
group 
Pre test 7 56.6 11.7  
12 
 
-0.076 
 
0.94 Post test 7 57.0 9.1 
 
 
Table 2 shows that in SAE group the amount of t-observed with (t=2.2, p<0.05) is significant, as a result, the 
first hypothesis was accepted so biofeedback associated with relaxation is effective in decreasing the State anxiety 
during chemotherapy. There was no significant difference in SAC group in pre-test – post-test. 
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Table 3.  t- test of trait anxiety in TAE and TAC groups. 
   
 
   No. 
 
Mean 
 
SD 
 
Df 
 
T 
 
P. value 
 
TAE 
group 
Pre test 7 53.0 11.1  
 
12 
 
 
0.32 
 
 
0.75 Post test 7 51.1 10.5 
 
TAC 
group 
Pre test 7 52.6 10.1  
 
12 
 
 
-0.158 
 
 
0.88 Post test 7 53.4 10.2 
 
Table 3 shows that in SAE group t amount of observed with (t=0.32, p<0.05) is not significant, as a result, the 
second hypothesis was rejected so Biofeedback associated with Relaxation is effective in decreasing the trait 
anxiety in cancer patients. Nevertheless the mean scores of trait anxiety were decreased in experiment group, while 
they increased slightly in control group. 
 
Table 4. Alpha waves range of experiment group in 4 phases. 
 
phase 
 
 
N 
 
 
Mean 
 
 
Std. Deviation 
 
 
Std. Error 
 
95% Confidence Interval for Mean  
 
Minimum 
 
 
Maximum 
 
Lower Bound 
 
Upper Bound 
1 
 
2 
 
3 
 
4 
 
Total 
 
7 
 
7 
 
7 
 
7 
 
28 
 
6.2200 
 
7.1129 
 
8.2143 
 
8.7643 
 
7.5779 
 
1.53466 
 
1.29675 
 
.25145 
 
.20015 
 
1.38709 
 
.58005 
 
.49012 
 
.09504 
 
.07565 
 
.26214 
 
4.8007 
 
5.9136 
 
7.9817 
 
8.5792 
 
7.0400 
 
7.6393 
 
8.3121 
 
8.4468 
 
8.9494 
 
8.1157 
 
4.70 
 
5.11 
 
7.86 
 
8.43 
 
4.70 
 
8.59 
 
8.71 
 
8.47 
 
8.96 
 
8.96 
Table 4 shows that Alpha waves mean scores in experiment group. They have been measured in 4 phases during chemotherapy. 
Table 5. Alpha waves range of control group in 4 phases. 
 
 
Phase 
 
 
N 
 
N 
 
 
 
Mean 
 
 
Mean 
 
 
.Std.Deviation 
 
 
Std.Eroor 
 
 
 
95% Confidence Interval for Mean 
 
 
 
 
Minimum 
 
Minimum 
 
 
Maximum 
 
Maximum 
 
Lower Bound 
 
Upper Bound 
1 
 
2 
 
3 
 
4 
 
Total 
 
7 
 
7 
 
7 
 
7 
 
28 
 
6.9543 
 
6.7529 
 
7.0357 
 
6.6443 
 
6.8468 
 
.69591 
 
.28182 
 
.96719 
 
.67995 
 
.67901 
 
.26303 
 
.10652 
 
.36556 
 
.25700 
 
.12832 
 
6.3107 
 
6.4922 
 
6.1412 
 
6.0154 
 
6.5835 
 
7.5979 
 
7.0135 
 
7.9302 
 
7.2731 
 
7.1101 
 
6.07 
 
6.43 
 
6.02 
 
5.91 
 
5.91 
 
7.98 
 
7.14 
 
8.93 
 
7.89 
 
8.93 
Table 5 shows that Alpha waves mean scores in control group. They have been measured in 4 phases during 
chemotherapy. 
Table 6. f-test of experiment group. 
  Sum of Squares 
 
Df 
 
Mean Square 
 
F 
 
Sig. 
Between Groups Within 
Groups Total 
 
27.109 
 
24.840 
 
51.949 
 
3 
 
24 
 
27 
 
9.036 
 
1.035 
 
8.731 
 
.000 
Table 6 shows that in the experiment group f amount of observed with (f=8.731, p<0.05) is significant. As a 
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result, the third hypothesis was accepted so neurofeedback is effective in increasing the range of Alpha waves in 
cancer patients. 
  Sum of Squares 
 
Df 
 
Mean Square 
 
F 
 
Sig. 
 
Between Groups 
 
Within Groups 
 
Total 
 
.680 
 
11.769 
 
12.449 
 
3 
 
24 
 
27 
 
.227 
 
.490 
 
.462 
 
.711 
On the other hand, Table 7 shows that in the control group there is no significant difference in the Alpha waves 
range.  
4. Discussion & Conclusion 
There is a significant difference between experiment and control group in pre-test - post-test in State anxiety 
related to chemotherapy situation. On the other word, biofeedback associated with relaxation is effective in 
decreasing the state anxiety. Previous studies confirmed this finding: Passini demonstrated that biofeedback in 
stressful and alcoholic people results in meaningful variations comparison to control group with state anxiety.  
Mean score of trait anxiety in experiment group decreased in post-test, while there was a slightly increase in 
control group, but these differences were not significant and the second hypothesis was not confirmed, although 
Passini stated that biofeedback is effective in reducing the trait anxiety in alcoholic people. Probably cancer 
patients’ sensitive conditions are caused to reduce the trait anxiety (that is a stable personality feature) so more 
continuous sessions and having contacts with patients in intervals of hospitalization are essential. Results showed 
that neurofeedback is effective in increasing the range of alpha waves in cancer patients which is in the same 
dirrection with Garret’s findings. He states that the group receiving neurofeedback showed 33% increase in Alfa 
wave. Also simultaneously use of neurofeedback and Emg biofeedback resulted in increasing the Alfa wave from 
64% to 78%. Passini demonstrated that using the Alfa feedback in alcoholic people increased Alfa wave 38% to 
55% and the obtained variations are stable. 
There were many limitations in this study such as the patient’s fear of brains hurt due to the lack of information 
about biofeedback, the lack of appropriate and quiet room to conduct and impossibility of holding regular weekly 
meeting. The subject’s number was limited due to side effects of chemotherapy problems and the need to have 
regular sessions of treatment. 
It’s recommended to follow the patients’ health condition to discover if the patient is better or not, simultaneous 
using of hypnosis for conditioning to reach the ideal result and using EMG biofeedback to remove the muscle 
tension and decreasing the patients’ muscle pains. 
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